The search for the Higgs boson and physics beyond the Standard Model will be the most important tasks of the two multi-purpose experiments ATLAS and CMS, which will be placed inside the LHC 14 TeV proton-proton accelerator. The most recent studies, which have been developed with detailed simulations of the detector geometry and response, has pointed out that the LHC detectors have the possibility to cover the whole Standard Model Higgs boson mass spectrum and most of the MSSM parameter space.
Introduction
The origin of the mass of elementary particles, whose electroweak and strong interactions are described by the Standard Model theory (SM), is thought to be the result of the electroweak symmetry breaking mechanism, which predicts the existence of a new particle, the Higgs 
Standard Model Higgs boson search
The Standard Model is extremely predictive in the Higgs sector, because all couplings, decay widths and production cross sections are given in terms of the unknown Higgs boson mass m H , being the other parameters experimentally measured. There is not a single production mechanism or decay channel that dominates the whole accessible mass range from 100 GeV/c range not yet experimentally excluded should be explored during the first year at LHC. After two years about 30 fb −1 integrated luminosity per experiment will be collected and a 7σ signal significance should be reached over the whole mass spectrum, covered by more than one channel. In the lower mass region, a 2σ significance should be reached during the first year of LHC in different channels: the ttH associated production followed by top quarks decays t → bW(→ ν) ( = e, μ) and t → bW(→) 9 , the decay H → γγ 10 and the vector boson fusion (VBF) process→ qqVV → qqH (V = W or Z) 11 . The observation of all these channels is very important to extract a convincing signal during the first years of LHC operation. It is likewise important to reduce the uncertainty on background knowledge to less than 10%; this precision could be already reached during the first years of data taking. At the opening of the ZZ decay channel, the fully leptonic decay H → ZZ ( * ) → 4 ( = e, μ) has the cleanest experimental signature, for this reason it is called the "golden" channel at LHC. The luminosity required for a 5σ discovery is less than 30 fb −1 and corresponds to about two years of data taking at low luminosity 12 . If m H < 2m Z only one Z can be reconstructed.
As a result higher luminosity is needed to observe the signal.
MSSM Higgs boson search

Neutral Higgs bosons h, H and A
The dominant production mechanism in the phenomenologically relevant Higgs mass ranges for small and moderate values of tanβ is the gluongluon fusion process. At large tanβ, the associated production involving a bb pair is enhanced by the large Yukawa couplings to down-type quarks. The main decays are into bb (about 90%) and τ + τ − pairs (about 10%).
A clean signature can be extracted by the h/H/A → μ + μ − decay channel, although the branching ratio into μ + μ − is 3×10 −4 over all the mass range for tanβ = 30. Nevertheless there are some factors that can provide an observable rate and make this channel appealing: at large tanβ rates are enhanced through associated bbh/H/A production and, to some extent, the reduction in signal rate with respect to the τ + τ − channel is compensated by the much better identification efficiency achieved in the μ + μ − channel.
If the neutral Higgs boson mass is not too close to the Z mass, with 30 fb
of integrated luminosity the signal significance is greater than 5σ and thus a discovery for tanβ = 30 is possible 13 .
Charged Higgs Bosons
The 
